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(57) Abstract 

Methods and apparatus for implementing video decoders at a reduced cost are described. The methods include data reduction 
techniques, simplified inverse quantization techniques, and dynamically varying the complexity of image enhancement operations, e.g.. 
prediction filtering operations, as a function of whether luminance or chrominance data is being processed. In order to reduce data storage 
requirements, luminance and chrominance data corresponding to previously encoded images may be stored at different resolutions., portions 
of B frames which will not be displayed are discarded. Portions of I and P frames which will not be displayed, decoded at reduced 
resolution and/or using simplified inverse quantization techniques. Another data reduction technique involves applying different amounts of 
data reduction, e.g., downsampling, to different image portions witii no or little downsampling being performed on image portions located 
near the image's center of interest as determined from information included in a received encoded bitstream. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCX on the ftont pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


A2 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guirtea 


MK 


The former Yugoslav 


TM 


'Hiikmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Miuwdonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 




IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Jfq)an 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzsian 


NO 


Nctfway 


zw 


Zimbabwe 


a 


Cdte d'Tvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






D£ 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 99/59343 PCT/JP99/02444 



42 



1 1. A metJiod of processing encoded data, the encoded 

2 data including encoded B frame data, the method 

3 comprising the steps of: 

4 receiving the encoded B frauae data; 

5 identifying a portion of the B frame corresponding 

6 to an image side panel which will not be displayed; 

7 performing a decoding operation on the received 

8 encoded B- frame data to produce decoded B- frame data; 

9 storing decoded B- frame data in a memory device 

10 without storing B- frame data corresponding to the 

11 identified B-frame image side pamel. 

1 2. The method of claim 1, further comprising the step 

2 . of: 

3 generating an image on a display device from the 

4 stored decoded B-frame data. 

1 3. The method of claim 1, further comprising the step 

2 of: 

3 discarding B-frame data representing the identified 

4 B-frame image side panel prior to performing the step of 

5 storing decoded B-frame data. 



1 
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4. The method of claim 3, wherein the step of: 

discarding B-frame data is performed prior to 
performing the decoding operation. 
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1 5. The method of claim 3, wherein the step of: 

2 discarding B-frame data is performed as part of the 

3 decoding operation. 

1 6. The method of claim 3, wherein the step of 

2 identifying a portion of the B frame corresponding to an 

3 image side pemel which will not be displayed includes the 

4 step of: 

5 examining- center of interest information included in 

6 the encoded B freune data« 

1 7. The method of claim 1, wherein the encoded data 

2 further includes encoded I frame data, the method further 

3 comprising the steps of: 

4 identifying a portion of the I frame 

5 corresponding to axx image side panel which will not be 
^6 displayed; 

7 decoding the encoded I-frame data, the method 

8 of decoding the I frame including the step of: 

9 decoding the encoded I frame data representing 

10 the I frame image side pajiel at a lower resolution than 

11 . the resolution at which the data representing another 

12 portion of the I frame is decoded, 

1 8. The method of claim 1, wherein the step decoding the 

2 encoded I frame data representing the image side panel 

3 fvirther includes the step of: 

4 performing a downsaitpling operation. 
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1 9. The method of claim 1, further comprising the step 

2 of: 

3 storing the decoded I frame data in a memory device; 

4 and 

5 using at least some of the decoded I frame data to 

6 perform a motion compensated prediction operation. 

1 10. The method of claim 1, wherein the encoded data 

2 fxirther includes encoded data representing a P frame ^ the 

3 method further comprising the steps of: 

4 identifying a portion of the P frame 

5 corresponding to an image side panel which will not be 

6 displayed; 

7 decoding the encoded P frame data, the method 

8 of decoding the P frame including the step of: 

9 decoding the encoded data representing the P 

10 frame image side panel at a lower resolution than the 

11 * resolution at which the data representing another portion 

12 of the I frame is decoded. 

1 11. The method of claim 10, further comprising the step 

2 of: 

3 storing the decoded P frame data in a memory device; 

4 and 

5 using at least some of the decoded P frame data to 

6 perform a motion compensated prediction operation. 

1 12 . A method of processing and displaying video data, 

2 including data representing a bi-directionally coded 

3 image and ah intra-coded image, the method conprising the 

4 steps of: 
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5 storing data representing the intra-coded 

6 image; 

7 discarding data corresponding to a portion of 

8 the bi-directionally coded image which will not be 

9 displayed; 

10 storing data representing a portion of the 

11 bi-directionally coded image which will be displayed; 

12 displaying a first image generated from the 

13 data representing the stored intra-coded image; cuid 

14 displaying a second image generated from the 
• 15 stored data representing a portion of the 

16 bi-directionally coded image. 

1 13. The method of claim 12, fxirther comprising the step 

2 of: 

3 using the stored intra-coded image data as reference 

4 data when performing a motion coicqpensated prediction ' 

5 operation. 

1 14. The method of claim 13, further comprising the step 

2 of: 

3 receiving data representing the intra-coded image, 

4 identifying portions of the intra-coded image which 

5 will not be displayed; and 

6 applying a downsan^ling operation on the datal 

7 representing the identified portions of the intra-coded 

8 image prior to performing the step of storing data 

9 representing the intra-coded image . 
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1 15 . A method of processing encoded video data, 

2 comprising the steps of: 

3 receiving encoded data representing at least one 

4 intra-coded image only a portion of which is to be 

5 displayed after decoding; 

6 decoding the encoded data representing the portion 

7 of the intra-coded image which is to be displayed after 

8 decoding at a first resolution; and 

9 decoding _the encoded da.ta representing the portion 

10 of the intra-coded image which is not to be displayed 

11 after decoding at a second resolution which is lower than 

12 the first resolution. 

1 16. The method of claim 15, wherein the portion of the 

2 intra-coded image which is not to be displayed is an 

3 image side.pcuiel. 

1 17. The method of claim 15, further coir?5rising the step 

2 of: 

3 storing the decoded data representing the portion of 

4 the intra-coded image which is to be displayed and the 

5 portion of the intra-coded image which is not to be 

6 displayed in a memory device. 
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1 18. The method of claim 17, further comprising the steps 

2 of : 

3 receiving encoded data representing at least one 

4 bi-directionally coded image only a portion of which is 

5 to be displayed after decoding;. 

6 discarding encoded data representing a portion of 

7 the bi-directionally encoded image which will not be 

8 displayed; 

9 decoding -the encoded data representing the portion 

10 of the bi-directionally encoded image which is to be 

11 displayed after decoding; and 

12 storing the decoded image data. 

1 .19- A method of decoding encoded image data, cort5)rising 

2 the steps of: 

3 identifying a center of interest of an encoded 

4 image by examining the encoded image data for center of 

5 interest information included therein; 

6 decoding a first portion of the encoded image 

7 data representing a first image portion located a first 

8 distance from the identified center of interest in 

9 accordance with a first decoding procedure; and 

10 decoding a second portion of the encoded image 

11 data representing a second portion of the encoded ^image 

12 located a second distance from the center of interest 

13 using a second decoding procedure which is less resource 

14 intensive than the first decoding procedure, the second 

15 distance being greater than the first distance. 
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1 20. The method of claim 19, wherein the first decoding 

2 procedure includes the step of: 

3 performing an MPEG-2 compliant inverse 

4 q[uantization operation; and 

5 wherein the second decoding procedure includes 

6 the step of: 

7 performing a non-MPEG-2 con5>liant inverse 

8 quantization operation. 

1 21. The method of claim 20, wherein the second decoding 

2 procedure further includes .the step of: 

3 performing a data reduction operation. 



22. A method of processing encoded video data, 
conprising the steps of: 

receiving encoded data representing at least one 
predxctively-coded image only a portion of which is to be 
displayed after decoding; 

decoding the encoded data representing the portion 
of the predictively- coded image which is to be displayed 
after decoding at a first resolution; and 

decoding the encoded data representing the portion 
of the predictively- coded image which is not to be 
displayed after decoding at a second resolution which is 
lower than the first resolution. 

1 23. The method of claim 22, wherein the portion of the 

2 predictively-coded image which is not to be displayed is 

3 an image side panel. 
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1 24, The method of claim 22, further comprising the step 

2 of: 

3 storing the decoded data representing the portion of 

4 the predictively-coded image which is to be displayed and 

5 the portion of the* predictively-coded image which is not 

6 to be displayed in a memory device. 

1 25 . A video decoder apparatus, cotr^jrising: 

2 means for identifying and discarding encoded 

3 image data representing a portion of a B- frame which is 

4 not to be displayed; 

5 means for decoding encoded image data 

6 representing a portion of a bi--directionally coded frame 

7 which is to be displayed; and 

8 a memory device coupled to the means for 

9 decoding for storing decoded image data. 

1 26, The video decoder apparatus of claim 25, further 

2 corcqprising: 

3 a circuit for identifying iiciage data 

4 representing a portion of axi I-frame which is not to be 

5 displayed; eind 

6 a data reduction device for performing a data 

7 reduction operation on the data representing the portion 

8 of the I-frame which is not to be displayed, 

1 27 • A video decoder apparatus, comprising: 

2 a circuit for identifying image data 

3 representing a portion of an intra-coded frame which is 

4 not to be displayed; 
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a data reduction device for performing a data 
reduction operation on the data representing the portion 
of the intra-coded frame which is not to be displayed; 

a storage device for storing the data generated 
by the data reduction device; and 

a motion compensated prediction circuit coupled 
to* the storage device for using the stored data to 
perform a motion cortpensated prediction operation, 

28, The video decoder apparatus of claim 27, further 
corcprising: 

means for decoding at full resolution 
. intra-coded data which is to be displayed; and 

a display device for displaying decoded 
intra-coded data. 

29. A video decoder apparatus, coxnprising: 

a circuit for identifying image data 
representing a portion of a predictively-coded' frame 
which is not to be displayed; 

a data reduction device for performing a data 
reduction operation on the data representing the portion 
of the predictively coded frame which is not to be 
displayed; 

a storage device for storing data generated by 
performing the data reduction operation; and 

a motion compensated prediction circuit coupled 
to the storage device for using stored data to perform a 
motion compensated perdition operation. 
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30. The video decoder apparatus of claim 29, further 

corr5)rising: 

means for decoding at full resolution 

predictively- coded data which is to be displayed; and 

a display device for displaying decoded 
predictively- coded data. 
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